Loss of neurons in the rat basal forebrain cholinergic projection system after prolonged intake of ethanol.
A reduction in the number of acetylcholinesterase (AChE)-positive neurons in the basal nucleus of Meynert complex (NbM, Ch 1 to Ch4) to 83% of control values was observed in rat after ethanol intake (20% v/v) for 12 weeks. Activity of choline acetyltransferase (ChAT) and AChE in the basal forebrain was simultaneously reduced to 74% and 81% and content of acetylcholine (ACh) to 56% of control values respectively. Neuronal loss showed a gradient over the rostro-caudal extension of the cholinergic projection system being most pronounced in the septal-diagonal band area and reaching 27% in the medial septum (Ch1). Number of AChE-positive neurons was insignificantly reduced in the pedunculopontine nucleus (Ch5) and unchanged in the laterodorsal tegmental gray of the periventricular area (Ch6). ACh content and activity of AChE was significantly reduced in target areas of the NbM such as cortex, hippocampus and amygdala, but changes were less pronounced than in the basal nucleus. The results indicate a neurotoxic effect of prolonged intake of ethanol on cholinergic neurons in the NbM leading to a partial cholinergic denervation of cortex, hippocampus and amygdala. Chronic intake of ethanol in rat is suggested to represent an animal model suitable to test the cholinergic hypothesis of geriatric memory dysfunction and to develop strategies for an amelioration of the impairment in memory and cognitive function in dementing disorders associated with a degeneration in the NbM such as postalcoholic dementia and Alzheimer's disease.